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Supernovae
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Type la Supernovae

snl999cp: la-norm Typl ng
z=0.045 | -13.8d

rlap: 16.4 SiIiCOn NO Ha,
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Cosmology with SNe
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Cosmology with SNe
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Cosmology with SNe
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Cosmology with SNe
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Hubble tension
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Riess et al. (2019)
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Astrophysical biases
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Z1F

PTF/PTF, 7.3 deg?
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Z1F
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ZTF DR2

Numbers

Cosmological SNe las
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ZTF DR2

Volume limited sample

e Redshift cut: no selection effects
 Additional cuts:

o (xp,x)

o (C, CCI‘I‘)

err
. tO

e Normal SNe las

. SALT fit probability

= 670 SNe in the final sample

W

o

o
|

100 -

Number of SNe

.
_O 2 - . 1 $
[ ] * * *
.
. .
. * 04 . *
» .
* * | .0 'S * e 4 o
* » * * *
¢ . ° * * :, o % 0‘ * o. * ® L v s ¢ . i * *
1T . . * e | 1® * *
O 1 i IR R talats Ty (4l 0t (Tiueel 112 g ISy ® 8 0o 120 Jfeee') IR 44 | }
. IR . - :6 L ° - o& o.‘.o.z’& o :.o * o it 1 *. o. ' * | It ! * !
) . 2 ' °°.°o't.o‘ot.0.o.‘ ‘apy % 5% e .“°o dISEiEHT §' 1 . il
¢ o I8 IR Sddae T Wl 52€) 2&%%s SAQY 0 o wed 002 . ptldt Ul 1 . ‘e 1
* e b Il 3 RRZ I 00 SR e 03t Low® o el |l i THIk S
° . g . ¥ o . *.0 o 4
© 0.0 b TR b
. . .
=1 *
L " 1 . .
* *
03
s * . . *
@) 1
— 0.1
o '
U 1
Ol2 *
0.3
0.4 7
.
2 | |
. .
*e
0“ |
.
= 11 I
~ .
1
.
5 , 7
. - .
C 2 ° * ¢ |*
4 * .:‘ % : % '] g ‘ | * 1
* *, * *® * L 3
O O 7] MR L ANERNEI A 8‘} ‘93‘0 A S 0 Sl et QQ.'xot ‘:'&%. Fatus @ (R $s ¢+t 1
. ". :..:0 ISR {.‘0. ‘3'; Yy ; ,}3’:;0 o\m. 24l % 11184 e . 4 .
-I—’ . 0:....'...o~0.x . .‘..."Q. P . ® ¢ R .
'] 1 * e T RLIRY * o ™t 4 N 'S Ps o r . 1 .
G) 2 . LWL 178/ | HENE *s STRL o o 1 B 1 b 4
4 4 * s 1R ) ® . e 1 LA L AR AL & 4 e & | § Ps
| - $ s e 3)tT 40 .g.‘ *h 8l f."..o 148 o e i
) 1_ L * o o0 0.”00.'.."’0’0 ORI ) { LS i * 111
. d e o ‘." AR N 1E AR, It . 'y + .
0p Cop U Ty g PRt AR §AITEA S ¢ ¢ g 1
. o oo ¢ 23 ol 0l l ﬁ \' TR YRS )t o ¢ b
* J R % I 1 "dTH .0"". s 0 e ° ‘. PO § .
s t ¢ (8 *8%, Sl e oe 1
* . . . oo“. . S le o.':l. ® s TR THAIee * | -
¢ 1 Sle o % L .0.. AN AR 1 { 1] 1 1
— = TS l et @ .0.¢. * ] 3 ‘.° to.oo ot o 0, k i °
. ‘ o..‘ - 0:‘ oy 1 @ | *
i et e RN oo.t..l...o‘ * Ll l .
i l 4 1 | : o @ o o0 o
. b § 1 ® b S 1 .
. J ot I 1 M .
*» * *
-3- il S
1

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175  0.200
Redshift z

12

Ecole d’été Euclid 2023 Madeleine GINOLIN



Standardisation
Stretch distribution

2 0
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Nicolas et al (2021)
SNF - 114 SNe
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Standardisation
Stretch distribution

Full sample (9 — Z)iocal > 1 (9 — Z)i0cal < 1
3 Niow + Nhigh Niow + Nhigh, (g —2)
D -
] &
x 0
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Standardisation

Non linearity of the stretch-residuals relation

Mobs — Mcosmo — BC

I I
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{1 —— 'Broken line' fit
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Standardisation

Non linearity of the stretch-residuals relation

Mobs — Mcosmo — BC
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Standardisation

Colour distribution
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Intrisic colour + dust fit
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Standardisation

Colour distribution
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Conclusion

ZTF DR2

Supernovae physical properties

Full sample (9 — 2)iocal > 1 (9 —2)ocal <1
—— Niow + Nhigh === Niow + Nhigh, (g -2)

Full sample
"Dust free" sample
— — Intrisic colour + dust fit

1 0
Stretch x;

Tripp relation
.21 — 'Broken line' fit

_3 2 1 0 | | ), l 0.2 0.4
Stretch x; Colour c
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SALT2 (Guy et al 2007)

Functional form describing the flux: ~ F(SN, p, 1) = X, [Mo(p, A)+x M, (p, /1)] exp(cCL(/))
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SNID (Blondin & Tonry 2007)

ZTF20acumrio 20201206 SEDm_0.ascil
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rlap: 6.0 % 0.055 -
o snidaut® @ ® e
0.050 H{® o ® 5% o = oo
°o® o o ©
0.045 - ° ®
| | 1 | | | | 1 | |
4000 5000 6000 7000 8000 9000 -10.0 -7.5 -5.0 -=-2.5
Wavelength [A] Phase

Credits: Typing App



Standardisation fit

Method: minimizing the log-likelihood —2 log(<#’) with the migrate method from the Minuit package

N 1
L = HN(/'Lz)bs — ﬂcz T Ozil)fi, /ﬂr/nodel + M, Uzotz) e (g)

1=1
N

— HN(I’GSZ — B +axt, M,0", * + o?)
i=1
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